Engineering Weekly 07 [Home Practice]
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5. SECONDARY *{53 IeTIte T© I AGIT! T FTO (F) FAINRT G0 1 E? () et 9fd 773 sArr=iif
< QItF? (In how many ways can the letters of the word SECONDARY be arranged so that (a) the vowels are not
all together? (b) no two vowels are adjacent?)
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Q. 7 O RN 8 5 T AN T 6 AT G5 SR 20 FACS TR ATS FHAACH 3 & 77 AT IR qFe e Tzt
I TGS A | TS AFII FAAB 5199 S TA? (A committee of 6 members is to be formed from 7 men and 5

women such that it has at least 3 men and a particular woman is always included. In how many ways can the

committee be formed?)
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9. 6 T TEIRCT G316 Tolte BRI 0 31ea e T2 6f6 o quen Afe e v aziea 9=t e st a2 13 Tema
T S99 IO I (In how many ways can 6 people be seated at a round table? In how many ways can a
necklace be made with 6 beads of different colours? Explain the reason for the difference between the two
answers.)
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8.22C5 : *C3 = 11 : 1 TA n ¢ N T &1 (If 22C; : *C;3 = 11 : 1, find the value of n.)
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¢. @3B T @R (0, 0) T (6, 4) R0 eI, W afef iest Tl =7 el 1 93 993t Toiws facs 1 @33 5
TS TG FORTE AT TS AH? G FOTE 7 (3, 2) 777 M AT A2 (A particle moves from the origin (0, 0) to

the point (6, 4), where in each step it moves either 1 unit to the right or 1 unit upward. In how many paths in
total can the particle go? How many of these paths do not pass through the point (3,2)?)
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©.1,2,3,...,30 YT RTE T aRieg 3 foF et =i T9! I I WiHEE 3 @ikt [KOe0? (In how many ways can

3 different numbers be chosen from 1,2, 3, ...,30 so that their sum is divisible by 3?)
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9. ASSASSINATION *%{53 IKTAl F© AP ST X2 AT FOIETS 45 S @6 ATF? (In how many ways can
the letters of the word ASSASSINATION be arranged? In how many of these do the 4 S's come together?)
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b. 1215 o7 TR (F) 3 & QI WY AN F© I I T T2 (F) T 30 GeoA F'© &FIea oot T 7?2 (In how
many ways can 12 different books be (a) distributed equally among 3 students? (b) divided into 3 equal heaps?)
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5.1,2,3,4,5, 6 TR QR 400 ST G T TEF IO A A5 T A, JW (F) A AT SIS 272 ()
qeEs m{@mﬁ@miﬂ? (How many three-digit numbers greater than 400 can be formed with the digits
1,2,3,4,5, 6 if (a) repetition of digits is allowed? (b) repetition of digits is not allowed?)
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so. 36 wfen Eite, 46 wfen o @3 55 o7 TN 1tE FNoitF @ T F© I ARE T/ IW? (In how many ways

can at least one fruit be selected from 3 identical apples, 4 identical mangoes and 5 different oranges?)
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3. AABBCC IRTAT G TS I 2B G I W TR 6 @2 I #APeit=4if¥ 7 ATF? (In how many ways

can the letters AABBCC be arranged in a row so that no two identical letters are adjacent?)
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0. f(x) = [Z TATAST, (i) £(f(x)) = x (ii) f(x) + £ (1) = 0 (If f(x) = |7, show that (i) £(f(x)) = x (ii) f(x) +

(-
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38, f(x) = L2 A TOIN @ T8t 47 T 1 (Find the domain and range of the function f(x) = 32,

XP+x—6 x2+x—6
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3¢. 3f(x) + 2f(1 — x) = x2 T f(x) M@ (Af 3£(x) + 2£(1 — x) = x2, find £(x).)
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. f(x) = £22 (a> 0, a # 1) LA TS T, £ RINT FIAT @R £ (x) Ml w0 (1f f(x) = £525, (a> 0,2 # 1),

ax+a*x
show that f is an odd function and find f1(x).)
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3. f(x) = Ix| + |x — 2| T TgaT 5% Qe & 0, 97 e (60 I @R £(x) = 4 FTNGT IR (Express £(x) = |x| +

|x — 2| without the modulus sign, find its range and solve f(x) = 4.)
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W.TRAE T, £ : R — R, f(x) = x° + 3x + 1 9F-4F 8 AfFF Feq | £1(5) Mm@ 1 (Show that £ : R > R, f(x) =
x3 + 3x + 1 is one-one and onto. Find f1(5).)
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55. f(x) = log (52), -1 <x < 1TATRANC T, f(a) + f(b) = £ (ZL), W a,b € (-1,1) | (f f(x) = log (), -1 <

x <1, show that f(a) + f(b) =f (::3))’ where a,b € (-1,1).)
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Q0. f(x) = \/lil__x + /4 — x2 TFIOIGF Tt <% S 1 (Find the domain of the function f(x) = @ +/4-x2)
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). (F) TR ILT SNAT TS FIETRIZD THE TAPTAT T W 36 Tofd T T | Trafa, FEaaRies 8
TFEASR THE SHN@T 7S M98 F91 (The change in temperature of a body appears 36 degrees more on the
Fahrenheit scale than on the Celsius scale. Find the change in temperature on the Celsius, Fahrenheit and
Kelvin scales.)

() T SIAAR FITATRIZB 2 FTAREIRT 2Aod i 58 o1 5121 2=? (At what temperature will the

Fahrenheit reading be equal in magnitude but opposite in sign to the Celsius reading?)
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Q. GF(B TF7 Bi*t 207 ATARBITT 2P e IFHRMCS 200 cm? @32 IPARHTS 273.2 cm? | (In a constant pressure
gas thermometer the volume of the gas is 200 cm? at the ice point and 273.2 cm? at the steam point.)
(F) TRIT SHTE LT GRS 250 cm? T | SAEE O @l f9<f F9 1 (When placed in a liquid the volume becomes
250 cm’. Find the temperature of the liquid.)
(¥) @2 e N TR SIANAR 2P TS ) RC? (According to this thermometer, at what

temperature will the volume of the gas become zero?)

[=]:4 [m] [E13% [=]
oo B
[=]g:* O}t

Q0. G35 At AT 10 kg OTER XA FPRB s R S 251 o | PebtTe agTRe tFae 0.01 m? «3e
PN 511 105 Pa | *BT K ATH 2000 J ©F FHIAIR F91 20 | (An ideal diatomic gas is enclosed under a
frictionless piston of mass 10 kg in a vertical cylinder. The cross-sectional area of the piston is 0.01 m* and
atmospheric pressure is 105 Pa. 2000 J of heat is supplied slowly to the gas.)

(¥) VT 517 F©? (What is the pressure of the gas?)

&) me 8 WS‘QW{@T%WI (Find the work done by the gas and the increase in internal
energy.)

() 55 +© T2t ©IR? (How high will the piston rise?)

24v8: g = 9.8 ms? (Given: g = 9.8 ms?)
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8. 9% I I 10° Pa BILA 15°C WS 27°C €@ Tee 731 2ot 1 916 7ovpef 7 73, iR vt = qevs g g waenw
Fie fe TR I 1 (The air in a room is heated from 15°C to 27°C at 10° Pa. The room is not completely
closed, so some air escapes through gaps to keep the pressure constant.)

(F) AR TOSRA IF 8eY *&7 ~faq6 $©2 &7 ™Ae | (What is the change in internal energy of the air
inside the room? Show with reasoning.)

() T4 T AR T T *1oiee R TITR? (What percentage of the initial air has escaped from the room?)
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L¢. fora it e BT @3 5 ABC A TRt 26T, WA A — B )
TR, B — C 017 4R C — A Feew e 5 afe e 300 N
QT ™A I | (The figure shows a cycle ABC A of an ideal gas, where
A — B isisothermal, B — C is isobaric and C — A is isochoric. The R
cycle is repeated 300 times per minute.)

) &fS ot 6 i\ AT =91 (Find the net work per cycle.)

() TeoA el G5 8 SyFHOR A 9 1 (Find the power generated in
watt and in horsepower.) 0.54----
gwe: 1atm L = 101.325J, 1 HP = 746 W (Given: 1 atmL = 101.325 J, :
1HP =746 W) ° 1 4

» V(L)
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Q. TR G 20ITR 9% WIEE w8s% *If% U = 2.5RT | (The internal energy of one mole of an ideal gas is U =
2.5RT.)

(@) BT Cy, Cp @ y M1 (Find Cv, Cp and v of the gas.)
() BEABT T ©F 28 20 0.1 kg VT Sl fF7 BITst 50 K IATITS T St FAI? (If the molecular mass of
the gas is 28, how much heat is needed to raise the temperature of 0.1 kg of the gas by 50 K at constant

pressure?)
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9. A2 sifqae wivee 25T 7 SRt T8 0 51 1.5 @4 FI0S 300 J SiH AT | G2 i S<g1 e 3 Bitet Tes
FE TS 1.5 @4 FACS 420 J S AT 1 (300 J of heat is needed to heat a certain amount of ideal gas at constant
volume until its pressure becomes 1.5 times. From the same initial state, 420 J is needed to heat it at constant
pressure until its volume becomes 1.5 times.)

(@) BEIBF y M1 (Find v of the gas.)
() BT AW ST PV, @ N 6 F9 1 (Find the value of PyVy in the initial state.)
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b, 93 forert 2fee 27°C Sl 8 1 atm HIToF IR FaorAw eferay Hegloe w7 21 | g geee IR s
FAATF 600°C ST AT | (In a diesel engine, air at 27°C and 1 atm is compressed adiabatically. The air must
reach at least 600°C for the fuel to ignite.)

(F) TTON AL F7S (%) =91 (Find the minimum compression ratio (%))

Q)9 {{C@WBT’TW? (What is the pressure of the air at that instant?)
adne: v = 1.4 (Given: y = 1.4)
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35.300 K SHSI@ 8 P, BT 1 mol &2 =i9E S 25iiees FaeiAiy aferaia A I0a S Sids F41 2@ | G797
e 7 T AT IS T AT 300 K SR i 261 | (1 mol of ideal diatomic gas at 300 K and pressure
P, is compressed adiabatically to half its volume. Then, keeping the volume constant, it is cooled back to
300K.)
(F) FROINT FLIIGES 7 SIANG FS? (What is the temperature after the adiabatic compression?)
(¥) MeAFA 2 F© O Jetey FCF2 (How much heat does the gas reject during cooling?)
() BT LOIE 517 Py @9 F© 84? (The final pressure is how many times P;?)

gus: y = 1.4 (Given: y = 1.4)
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©0. 300 K SIS 8 10 atm BT 1 mol W 201 3 1 atm A Bitai Rerva Tareeid e 2 ApRER TiiRe |
(1 mol of ideal gas at 300 K and 10 atm expands isothermally against a constant external pressure of 1 atm
until equilibrium.)
() DT 7 8 7T qIFe+ 498 ¥ 1 (Find the initial and final volumes of the gas.)
() BT IGS FoII& AT 1 (Find the work done by the gas.)
(*) G2 G € T GIFF TP SIS LA YA FOI& T© X0O!1? (What would be the work done in a

reversible isothermal expansion between the same initial and final states?)
&wa: 1atm = 1.013 x 10° Pa (Given: 1 atm = 1.013 x 10° Pa)
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3. 2 mol GF-*FNYF G *PTE IR I8 FRETR I IR G0 I 2 600 K € 300 K SHI@rF 0 5o1eR |
&S 5T =37 1T 10000 J O THIRS A 1 (A Carnot engine using 2 mol of an ideal monatomic gas as working
substance runs between 600 K and 300 K. 10000 J of heat is absorbed from the source per cycle.)

@) &S vt A5 sre 2 (What is the net work per cycle?)
(}) FROIAT AR 4T I TGS FOI& €T F4 1 (Find the work done by the gas in the adiabatic expansion

step.)
() FRSIAT AT AFOCTH TS IR AT 2t W’f@m‘ﬂﬂ’ﬂﬁﬁ‘ﬁml (Find the volume ratio in the

adiabatic step and the volume ratio in the isothermal expansion step.)
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R, (F) GFEH TBIFS AR FAETH, 800 K 8 500 K- Ffo SRR 0 551 ©fF beri el Sfeas vt 40% | &) TIet
& AR TR | Wik 783 2 &f® 100 J 42 ©itst 74 F1% FS? (An inventor claims that his cyclic heat
engine operating between two reservoirs at 800 K and 500 K has an efficiency of 40%. There is no other
energy supply. Is the claim possible? What is the maximum work per 100 J of heat absorbed?)

(¥) @15 B e &S 5T 600 J @2 '8 420 J T T | G TES! G G5 AT FICH wFOIR 60% 1 1< AR
N (A real engine absorbs 600 J and rejects 420 J per cycle. Its efficiency is 60% of the Carnot efficiency
between the same two reservoirs. Find %{l.)

(* 51=f5 772 900 K '8 300 K-9F 75 ST 0§ 501 61 Wi 391 R | &lfS 5Tk Qi = 600 J; &) &= Swie-
AW T2 | TG *fEF ot EA? TG FICH A IM? (Four machines are claimed to operate between two
reservoirs at 900 K and 300 K. Per cycle Qu = 600 J; there is no other energy exchange. Which obey energy
balance? Which obey the Carnot limit?)

IFIL: Qc =200J, Wlﬁiﬁw 400 J (Machine I: Q¢ =200 J, claimed W = 400 J)

IFIL: Qc =300, Wﬁw W =300J (Machine II: Q¢ = 300J, claimed W = 300 J)

IFIIL: Qc =150J, W@W 450 J (Machine I1I: Q¢ = 150J, claimed W = 450J)

TFIV: Qc =250, Wﬂ%@f@W 400 J (Machine IV: Q¢ = 250 J, claimed W = 400 J)
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09, (F) 0°C SH#NEH 2 kg “fATE 0°C-97 70T #ife® F90° TR | ~AfREEF o=@t 30°C | v et Ry AR
i et @32 SAfFrae et wiof fefa Feat 1 Ly = 3.36 x 10° Jkg ™' 1| (2 kg of water at 0°C is to be converted into
ice at 0°C. The temperature of the surroundings is 30°C. In the ideal reversible limit find the minimum work
required and the heat rejected to the surroundings. L¢ = 3.36 x 10° Jkg™'.)

() 25°C-43 4 kg M 0°C-97 IATF FoIBT I TR | WIFSIRHLIF Ao i —13°C 932 T8 Oioii4ig 27°C-9
7 ;IR SRR N0 TED FICH WP | ATAEAT Ot GRS @ J0E FIIAREAN I efq It 1 ¢y, =
4200 Jkg "K', L = 3.36 x 105 Jkg ' | #/{@ 8 G SI7SIF ST ST | (4 kg of water at 25°C is to be converted
into ice at 0°C. The cold reservoir of the refrigerator stays at —13°C and the hot reservoir at 27°C; between
these reservoirs the device is a Carnot refrigerator. Find the required heat removal and the work to be
supplied to the device. ¢y, = 4200 Jkg "K', L¢ = 3.36 x 105 Jkg . Neglect the container and other heat loads.)
(") (- «ﬂawﬁgmﬁawmﬁmh@mw 4 kW | Jgfes =f&F 50% 0T INx TSRS =0 | O Frefe

S5t et LTI AT IR T | IFF (SIS A 8 TG (AP ¥If& F© FAMAE? (The electrical power of the motor
dr1v1ng the refrigerator of (%) is 4 kW. 50% of the electrical energy is converted into work in the device. Other
loss heat does not enter the cold chamber. How much time and total electrical energy will be needed to make
the ice?)
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8.

@5 MfTT IfTT TSt 30% @32 @ft 20 kKW FIS! BAH FF | TAEITETE W2 7 4.6 x 107 Jkg ' | (A car engine
has an efficiency of 30% and produces 20 kW of power. The heat of combustion of petrol is 4.6 x 10’ Jkg_l.)
() &S B FS kg TATEE ACA? (How many kg of petrol are needed per hour?)

(¥) &fS 9% ARt T ©i7 3ferS 27?2 (How much heat is rejected to the environment per hour?)
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0°C SI@IF 1 kg “AfATF 100°C *1¥@ T68 T3 =M 1 (1 kg of water at 0°C is heated to 100°C.)

() 100°C SHNAT 936 SIAITET AT 02 Tee F90 A4, Sz 8 TRIRTeT @R ~faqea [ =1 (If it is
heated by contact with a reservoir at 100°C, find the entropy change of the water, the reservoir and the
universe.)

() AT 50°C GF 9IS SIAITH 932 2TF 100°C 97 ST T TG FAC TRARTIT G A7 F62 @ W H
@It ST T2 (If it is first placed in a reservoir at 50°C and then in a reservoir at 100°C, what is the entropy
change of the universe? What can be concluded from this?)
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oY,

ARFT FOF | Qpp TS O GR Q; IS SITAT LTS W | S A AT 2T FICH 4TH SA AR A1 (The
experiments are independent. Qg is the heat absorbed and Q¢ the positive value of heat rejected. Unless
stated, the engine cannot be assumed to be Carnot.)

@) 930 2fem aAfS 5T 6000 J O &2 FTT G2 3900 J Si5t IS I | &lfS 5T IS 8 WFS! F©2 (An engine
absorbs 6000 J of heat and rejects 3900 J of heat per cycle. What are the work per cycle and the efficiency?)
(¥) o7 foaS o ferma 9@t Qu, Qc, W 8 1y 3wt 1 (Find the unknown Qg, Qc, W and 1 of the
following three independent engines.)

I W =1800J; Qc =2200J

II: 1 =75%; Qc =500J

I: Qg =1200J; ’J\?fWETC’H 60% ?f@{@'ﬁl (III: Qi = 1200 J; 60% of the absorbed heat is rejected)

(*h) 22w Zfer 2fS 5T 2500 J &2 8 1800 J IS ICF; 2 5-9 5 6 5 79 0 | 97 FHo! F9? g0 e oS i
300 J &2 8 180 J IS FACE 40 I B IS 62 (The first engine absorbs 2500 J and rejects 1800 J per cycle;
it completes 5 cycles in 2 s. What is its power? If a second engine absorbs 300 J and rejects 180 J per cycle,
what is the total work in 40 cycles?)
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27°C SR 2 kg RS 88 I 5| =T 20T 1 (2 kg of lead at 27°C is heated and melted completely.)
(F) LATASE TG Ot 9 F= 1 (Find the total heat required.)

®) afeFa AT @G*F 2Aff<$ 90 391 (Find the entropy change of the lead in the whole process.)
&4wa: AR 1% 327°C, SCaifFE o7t 130 Jkg 'K, &0 J@et#f 24500 Jkg ' (Given: melting point of lead
327°C, specific heat 130 Jkg 'K ', latent heat of fusion 24500 Jkg )
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O, 0.5 kg SR G35 T 8 ms™! T 20 g SR G0 AT TATTICE SIS IR T T | AT SRS oA oiesiq
HEF TR A I | (A 0.5 kg hammer moving at § ms™! strikes a 20 g iron nail and stops. In each strike, the
nail takes half of the heat produced.)

@) &lfS TS TItET F© ©i7f @24 FCE2 (How much heat does the nail take per strike?)

(¥) 20 T HAETS A TATHACPS OIANAl F© Leq? (By how much will the temperature of the nail rise after 20
strikes?)

AVG: TR SCaifRrs ©tof 450 Jkg 'K, ©F* I 95 (Given: specific heat of iron 450 Jkg 'K ™!, heat loss

negligible)
[=]:25 (] E%’E
”ﬁ% P-1] Q-39 BT
O[3 Ot

5. Si+ififte @S 2iitd 85°C SIAN@AF 700 mL i @R 25°C SN 300 mL AN Treiieat =gt | AT <99 1 gmL ™!
qTA | AER SR Fe! ST FCE1 | (In an insulated container 700 mL of water at 85°C and 300 mL of water
at 25°C are mixed. Take the density of water as 1 gmL'. Neglect the heat capacity of the container.)

(@) Frtes pere steisiat fadfa 2at | (Find the final temperature of the mixture.)

(}) TOTOIE, 25°C SIATAF 300 g *IHfATF 45°C FAC© 85°C SHNAF F© AN A T T390 2?2 A0S St
92| (Independently, how many grams of water at 85°C must be added to 300 g of water at 25°C to make it
45°C? There is no heat loss to the surroundings.)

(*) 400 ¢ 7T @3B LT AT ot 130 Jkg 'K 1 157 Steimi@t 80°C 1 @f5we 30°C Stemia iy 8 [Reiws
WO AR 2 1 A @ R TS Svteige et 520 JK 1 I30ER 0 ot RN R | foiS Stewiat eq &t 1 (The
specific heat of a 400 g lead block is 130 Jkg 'K ™. The temperature of the block is 80°C. It is placed in water
and a beaker at 30°C. The total heat capacity of the water and beaker is 520 JK'. There is no heat exchange
with the outside. Find the final temperature.)
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80. 50 g R IACTR AT Siof@t —20°C 1 eifeFaretaT 2 5t 906 | ¢; = 2100, ¢y, = 4200, ¢, = 2000 Jkg 'K ';
L¢ = 3.36 x 10° @R L, = 2.268 x 10° Jkg ' | IT& G247 Tt STl FCA 1 (The initial temperature of 50 g of
pure ice is —20°C. The processes occur at standard pressure. c; = 2100, c,, = 4200, c, = 2000 Jkg 'K !; L; =
3.36 x 10° and L, = 2.268 x 10° Jkg'. Neglect the heat capacity of the container.)
@)WW@ 100°C #ifTe 2ffee F70e F© O A2 (How much heat is required to convert the ice
completely into water at 100°C?)
() 9T AR AT TFOIE 120°C ATt #AfFT® F40 T F© et wAteiea? 200 W RGBT =i ) et @3
75% WW@WWWW" (How much total heat is needed to convert the same initial sample
completely into steam at 120°C? How long will it take in the two cases when the full energy and 75% of the
energy of a 200 W heater reach the sample?)
(*1) 7T ATFR 3 kg S RIETAN OFF “FOAF 4.2 K-9 IR | G IS oA @it 2,09 x 10 Jkg ™ 1 5794
St &zt 50 W RBIE e T RRfEmis qreet F59Ce F© A A2 (In a separate experiment 3 kg of liquid
helium is at its boiling point 4.2 K. Its specific latent heat of vaporisation is 2.09 x 104 Jkg_l . How long will it
take to vaporise all the helium with a 50 W heater whose heat is fully absorbed?)

Chemistry 300 THA
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85. (a) CIR-SHITHINA FHCFS (DAP) @ fB=151 5= =B (TSP) 97 ALIFS T4 | (Write the formulae of diammonium
phosphate (DAP) and triple super phosphate (TSP).)
(b) DAP TR RIS 8 FTHAFAICE o4 At {79 1 (Find the percentages of nitrogen and phosphorus in
DAP fertilizer.)




(c) TS A TG T FIC& FRTS? (In which functions of the plant is phosphorus-containing fertilizer

helpful?)
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82, q3fb TS 46 kg TGS @ 23 kg FAFAT ATACH | FAFACE 2[LA1 GIfRA DAP K T THITA TR @R
FRCGITECTa 1M vifRmt T AT THOIAI 0 1 T kg DAP 8 T kg TN TS 2I? (A field needs 46 kg of

nitrogen and 23 kg of phosphorus. The whole phosphorus requirement will be met from DAP fertilizer and the
remaining nitrogen requirement from urea. How many kg of DAP and urea are required?)
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89. (a) Basal Metabolic Rate (BMR) 12 TP (I [T ©59 BMR {494 $t3? (What is Basal Metabolic Rate
(BMR)? On which factors does BMR depend?)
(b) 9T T 7Y afoMa 3 9%1 7T AFH ARICS Lo AG FACH | T ©IF (AP ASfHS T kJ 8 F© keal
*f& IR =2 (An adult man changes the habit of sitting for 3 hours a day to walking. How much extra energy
in kJ and kecal will he spend daily?)
&4W8 ©: AFET BMR = 6694.4 kJ &fsfe; T = 1.2 BMR, 26 = 3.2 BMR; 1 keal = 4.184 kJ (Given: man's
BMR = 6694.4 kJ per day; sitting = 1.2 BMR, walking = 3.2 BMR; 1 kcal = 4.184 kJ)
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88. @b ATH BT ~HfCITH Tz T 2Af et 30 gL ™! @32 AwifbTs i #if et 27.6 gL ™ | (The amount of
water vapour in the surroundings of a food is 30 L' and the amount of water in the food is 27.6 gL_l.)
(a) BT ~Af FHerret fda 391 qre ww @A BITS AFC? (Find the water activity of the food. Which
microorganisms can grow in it?)
(b) XfoT oI FAT BTN F70e &ffS b Prew T© AN AN woTFe F9TS 22 (How many grams of

water per litre must be removed at minimum to make the food suitable for canning?)

() ¥FFF RIS qIF T S ATHF a,, SN W2 (By what other methods, apart from drying, can the a,, of

food be reduced?)
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8¢. (a) AW B QST AT FIFAT T | (Write the main causes of food spoilage.)
(b) AR To8 O AW ATHA FCA? AR TOCES IR &) AR T N 8 AfAF ALF© @R | (How does
mustard oil preserve food? Write the name and structural formula of the compound responsible for the
pungency of mustard oil.)
(c) ST THRIF ~1 OTeTeifS 78 20X TS #ITq TF4? (Why can an apple spoil quickly after being washed?)
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8Y. Ffaw Fo fererarefbres wiaRken w7 &fefl wifdr Fmfs gz vfd vtz Trizae &% A R 1 (Classify artificial

food preservatives. Write the mode of action and two examples of each class in tabular form.)
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84. (a) M2 AFTET IUPAC W @ 13 e o1 | 72BF afie e atie wifswidcerae ¢ Rwefbe  rers
RO I FE@? (Write the IUPAC name and structural formula of citric acid. How does citric acid act as both
an antimicrobial and a chelating agent?)

(b) 1.5 kg THITT TS 200 ppm e TR | e T TaE titries 9w Fe AN Ji2fGe @i w@e w9
JLI? (A 1.5kg jam currently contains 200 ppm citric acid. How many more grams of citric acid can be added
to reach the maximum permitted level?)

&4WG ©: SIS i@t 200 — 350 ppm (Given: permitted level 200 — 350 ppm)
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8. (a) eIPfeT @ Flew Fo fereareibres el nie | afefbw fofb wtq Triza 1% | (Define natural and artificial food

preservatives. Write three examples of each.)
(b) AE T g b IR 2MIcdq TN @ ALFS T | (Write the names and formulae of three
chemicals banned for preserving food.)

(c) TR B “Afaet [HAHET A ? 500 mL FINEEH F© AT FAHE ATR? (What amount of methanal is

present in formalin? How many grams of methanal are present in 500 mL of formalin?)

4G ©Y: T W/V &I GG (Given: consider formalin as a W/V solution)
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85, TR IR @ AL ~PIRAIITR Mo HTFS T2 | PRI T T THe I77 T2 AR I ~4rf
2SI T2 | (Write the structural formulae of sodium benzoate and methyl paraben. In which cases are
parabens used? Write the side effects of using parabens.)
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¢o. (a) TR “Iei TG 24 78 AW N, HARST ALF© @ HJfF ALFS 1 | (Write the name, molecular

formula and structural formula of the main dye in henna leaf extract.)

(b) PS5 TErsaiRE R i T 9T T2 G I AAF© T | «f eI Witsa wiEet 471 A1d?

(Which compound is used as a moisturizer in lipstick? Write its structural formula. How does it retain the

moisture of the lips?)
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3. (a) RIBIETSFACT Qo EtfF5e @ Fifere Fi? @areifS5e A F40e It TP 20O AATI? (What are exhausting and sealing in
canning? What problems can occur if exhausting is not done?)
(b) BT THBISSTAT TP 25 L 12 e 2FS FACS ' kg 74 8 F kg B &w@Iem? (How many kg of salt
and sugar are needed to prepare 25 L of canning liquid for canning tomatoes?)
476 O: IAI@ W/V KGRt (Given: consider concentrations as W/V)
(c) BTCBI fH510% W @S I T =TS ¥ 272 (By which method and under what conditions is the

retorting of tomato done?)
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@R, ot THegeaa 97 1T fOraia a%foq (i=ietstt TAitat 2G| (The figure shows the steps of preparing vinegar from
date palm sap.)
(a) @ A, B, C, D ¢ E of&F® *mi¥ t @i & 91 (Identify the substances or enzymes marked A, B, C, D
and E in the figure.)
(b) &lfSS «iTsig A=A @12 | (Write the equation for each step.)
(c) TEFHAPIN ReTea foraaiica= foafb 4Rt T2 | (Write three advantages of vinegar as a preservative.)
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@o. AfAfETFeI TIT W FOraia &4 41 27 | 93 TN 230 kg TF wifd® F41 20, T WSt 85% | (Vinegar
is prepared commercially from ethanol. In a factory 230 kg of ethanol is oxidised with an efficiency of 85%.)
(a) @Y RGN IR @ SIANGTZ @R | (Write the oxidation reaction with the microorganism and
temperature.)
(b) F© kgw afTe B=AAF 2R? (How many kg of ethanoic acid will be produced?)
(c) =i GfTe AT 8% (W/V) fStaaiia + f&ibia tofs %41 M2 (How many litres of 8% (W/V) vinegar can be
made from the produced acid?)
(d) SRR =47 For=cE 75 — 80°C @ 20 B &S FA =W @2 (Why is vinegar heated at 75 — 80°C for 20

minutes after oxidation?)
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8. (a) 37 g ¢ [wifae eFe fofere Temres midfRet Trizaesiz &% HIFIE 72 | (Write the classification of
colloids based on dispersion medium and dispersed phase with examples in tabular form.)
(b) §ISF F e(OH); AT PRSI C1-, SO 8 [F e(CN)4|*~ @7 IO & 57X | (Write the order of
effectiveness of C1, SO2™ and [F e(CN)s]*” in coagulating positive F e(OH)j; sol.)
(c) TR~ WW%&%WW@W? (Why is alum used to clarify turbid water?)
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¢e. 936 T T PR WAT 1500 TET b7 ST B=HAWS A 1 (A urea fertilizer factory produces 1500 metric
tons of urea per day.)
(a) SO 8 C O, TITF SR A7 [feraetst AL 12 | (Write the reactions for producing urea from
ammonia and C O, with conditions.)
(b) A< T WiG= 59 N H; 8 F© WiGe 69 C O, AWEH? (How many metric tons of N H;z and C O, are
needed daily?)
(©) ﬁﬁmﬁr@avﬁwmmﬂn (Write the names of two pollutants of the urea industry.)
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@Y. G35 SRR & IR 1.5 x 107 kg I TAGITA! 2F, TS 2% ATHE AR | (A thermal power plant burns
1.5 x 107 kg of coal per year containing 2% sulfur.)
(2) IE STP TS F© m3 SO, TRAF I? (How many m? of SO, will be produced per year at STP?)
(b) @ SO, WWW‘TWWTF{ CaO & ? RSt &< (How many metric tons of CaO are
needed to remove this SO, completely? Write the reactions.)

(c) FTEANF QAN T 1T SAMITTR &9 {93 FH2 (On which components does the quality of coal depend?)
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(a) =B 1B, ARCTH I15 8 N1 FIoF NS A1 LBl TAMIT 512 | (Wrrite the composition or characteristic
component of potash glass, pyrex glass and blue glass.)

(b) 1 THEF 57 7B F16 (K, 0 - CaO - 6Si0,) tofHte ¥ kg K,C O3 8 F© kg CaC O; g2 (How many kg
of K;CO3; and CaCOj; are needed to make 1 metric ton of potash glass (K,O - CaO - 6Si0,)?)

(c) 6T ST It @R 79 T4 2X? (What is annealing of glass and why is it done?)
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(a) PITTS tofaa WRaae 8 RIS FiomE $12 Bwzad W8 | (What are the calcareous and argillaceous
raw materials for making cement? Give examples.)

(b) TAGE® BB Ca0, Si0,, Al,03 8 F e,0; G *1o34! AN T4 | (Write the percentages of CaO, SiO,,
Al,O; and F e,0; in Portland cement.)

(c) Ters freein tefaq st swewfbe fRferaietet 72 | (Write the reactions occurring during the making of cement

clinker.)
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«f5 BIITETS 500 kg 5! BTG TR Biifie T4 211 &fS kg BINSR 4% (W/W) Cr,0; TS €7 ATEH | (A
tannery will chrome tan 500 kg of raw hide. 4% (W/W) Cr,; O3 must be absorbed per kg of hide.)

(a) AT Cr,(SO,); 9 S F 1 [Cr = 52] (Find the mass of Cr,(SO,); required. [Cr = 52])

(b) 5! BINTIR &4 AT @62 Cr,0; W sAfere stocTa RS w1 (What is the main protein of raw
hide? Write the reaction for polymer formation from Cr,03;.)

(c) BTt fH3fere @ T «@fSTe jaZ® 272 (Which acid is used in pickling of hide?)
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(a2) IR FGIERoF Fyeivig Feufbe Ricrmets e |  Te I 2eiRF I T? (Write the reactions
occurring in the catalytic converter of vehicles. Which catalyst is used in it?

(b) GRS F? GRET TYW N 05, C10;, H,AsO; 8 SeO?” & I (N2 esl T8 91 272 (What is
biotechnology? Into which harmless forms are N O,, C10,, H,AsO, and SeOi_ converted through
biotechnology?)

(C)Wﬁ?f? G ALFS &R | (What is buckyball? Write its formula.)




